Evidence for the importance of a carboxyl group in the binding of ligands to the D2 dopamine receptor.
A series of group specific modifying reagents were tested for their effects on [3H]spiperone binding to brain D2 dopamine receptors to identify amino acid residues at the binding site of the D2 dopamine receptor that are critical for ligand binding. The dependence of ligand binding to the receptor on the pH of the incubation medium was also examined. N-Acetylimidazole, 5,5'-dithiobis(2-nitrobenzoic acid), 1,2-cyclohexanedione, and acetic anhydride had no specific effect on [3H]spiperone binding, indicating the lack of participation of tyrosine, free sulphydryl, arginine, or primary amino groups in ligand binding to the receptor. N,N'-Dicyclohexylcarbodiimide (DCCD) potently reduced the number of [3H]spiperone binding sites, indicating that a carboxyl group is involved in ligand binding to the receptor. The effects of DCCD could be prevented by prior incubation of the receptor with D2 dopamine receptor selective compounds. The pH-binding profile for [3H]spiperone binding indicated the importance of an ionising group of pKa 5.2 for ligand binding which may be the same carboxyl group. Diethyl pyrocarbonate, the histidine modifying reagent, also inhibited [3H]spiperone binding, reducing the affinity of the receptor for this ligand but the effects were not at the ligand binding site. From the effects of pH changes on ligand binding some evidence was obtained for a second ionising group (pKa 7.0) that specifically affects the binding of substituted benzamide drugs to the receptor. It is concluded that the D2 dopamine receptor binding site contains separate but over-lapping binding regions for antagonists such as spiperone and substituted benzamide drugs. The former region contains an important carboxyl group; the latter region contains another group that may be a second carboxyl group or a histidine.